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Abstract 
LAR1 is a reactive and location based routing protocol used in wireless ad hoc network. It has three packets with the help of 
which it transfer data from one node to another and maintain connection, they are - route request, route reply and route error 
packets. This paper is based on using two types of route request packets – modified route request packet (used initially when no 
information about destination is used ) and original route request packet (used when route breakage has taken place). In modified 
route request packet we have removed redundant fields like zone variable field and flooding variable field. We used well known 
network simulator QualNet 6.1 from scalable networks to compare original LAR1 and modified LAR1 (MYLAR1). In 
comparing it is found that performance parameters such as average unicast jitter, average unicast end to end delay, total unicast 
messages received and unicast received throughput of MYLAR1 is better than original LAR1 routing protocol. 
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1. Introduction 
The increasing use of wireless and hand held device has accelerated research on self-organizing networks that do not 
require a pre-established infrastructure [2]. These ad hoc networks consist of autonomous nodes that collaborate in 
order to transport information. These nodes act as end systems and routers at the same time. Ad hoc networks can be 
subdivided into two classes: static and mobile. In static ad hoc networks the position of a node may not change once 
it has become part of the network. Typical examples are rooftop networks [3]. In mobile ad hoc networks, systems 
may move arbitrarily. 
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Examples where mobile ad hoc networks may be employed are the establishment of connectivity among handheld 
devices or between vehicles. Since mobile ad hoc networks change their topology frequently and without prior 
notice, routing in such networks is a challenging task. Ad hoc routing protocols could be broadly divided into three 
categories: flat routing, hierarchical routing and geographical position assisted routing [4]. LAR1 (Location Aided 
Routing scheme 1) is an on-demand routing protocol using geographical location information to limit the area in 
which the request packets are to be send by creating request zone [1]. 
2. Related Works 
Many works have been done to reduce the overhead of control packets to increase the speed of data transfer in 
mobile ad hoc networks.  TORA (Temporarily Ordered Routing Algorithm) is designed to reduce reaction to 
topological modification by localizing routing related messages to a smaller region near the change [7]. On-Demand 
Multicast Routing Protocol (ODMRP) [8] is a multicast routing protocol based on a mesh topology and a forwarding 
group concept (i.e., only a subset of nodes forward the multicast packets). OLSR (Optimized Link State Routing) [9] 
reduces the control traffic overhead by using Multipoint Relays (MPR). An MPR is a node’s one-hop neighbor 
which has been chosen to forward packets. Instead of pure flooding of the network, packets are just forwarded by a 
node’s MPRs. This delimits the network overhead, thus being more efficient than pure link state routing protocols. 
Q-AOMDV (Q-routing for Ad hoc On demand Multipath Distance Vector in ad hoc networks) [10] computes 
multiple paths in a single route discovery attempt. A new route discovery is required only when all paths to the 
destination break. Most of these MANET routing algorithms do not consider the physical location of a destination 
node. Recall that the principal goal of position-based routing protocols is to minimize the route discovery overhead 
by minimizing the number of forwarding nodes. For position-based routing protocols, if a source node wants to 
communicate with a destination node, it generally knows the position of its destination. Packets are forwarded to the 
next hop in the direction of the destination until they reach their destination. A set of position based proposals, 
exploiting information about the geographic location of the mobile node, has emerged which improves the routing 
performances [11]. Among location-based routing protocols, we focus on the Location-Aided Routing (LAR). 
However, several optimizations are possible to achieve more efficient performance with the basic LAR protocols. In 
[1][12][13][14], some potential optimizations to the basic LAR algorithms have been suggested, for instance, 
alternative definitions of request zone or use of directional antenna, etc. In this section, we summarize them. 
Optimizations related to the definition of new request zones are detailed and evaluated in the following sections. In 
[12], the authors propose an adapted request zone by intermediate nodes. Indeed, in standard LAR scheme 1, the 
requested zone is computed only by the source node. The adaptation of this zone by intermediate nodes, using more 
recent location information for destination host, can improve the probability of finding a route to the destination. In 
[13] the authors suggest an approach where they suppose the existence of fixed hosts (or rarely moving hosts) in the 
network. If such fixed host, say node P (post), exists in the request zone defined in LAR algorithm, then the route 
request is performed in two steps. At first, source node S sends a route request to node 3, and node 3 forwards the 
request to the destination node. Thus, the size of the request zone is reduced which results in reducing the route 
request overhead. In [14] the authors propose a modified-LAR algorithm and examine three variants of it. All of 
them are based on the idea of enlarging the request zone, in case of failure of the route discovery phase, instead of 
resorting to flooding. 
3. LAR1 Routing Protocol Basics 
LAR is an on-demand routing protocol whose operation is similar to DSR (Dynamic Source Routing). In contrast to 
DSR, LAR protocol uses geographical location information to limit the area for discovering a new route to a smaller 
"request zone". Instead of flooding the route requests into the entire network, only those nodes in the request zone 
will forward them. The source estimates a circular area (expected zone) in which the destination is expected to be 
found at the current time [6]. The position and the size of the circle are calculated based on the location knowledge 
of the previous destination, the time instant associated with the previous location record and the average speed of the 
destination. The request zone is the smallest rectangular region that includes the expected zone and the source. 
Many works have been done in changing the shape and size of the request zone in order to enhance performance. 
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The coordinates of the four corners are included in the route request packet when initiating the route discovery 
process. RREQ broadcast is limited to this request zone. Thus, when the node in the request zone receives RREQ, it 
forwards the packet normally. However when a node which is not in the request zone receives an RREQ, it drops the 
packet.  
 
 
Fig.1. Standard LAR scheme 1 
 
4. Modified LAR protocol (MYLAR1)  
Lar1 is a location based routing protocol. Till now a lot of research has been done using this protocol in selecting the 
zone for the same properly. We have chosen a different line for improving the performance of lar1. The original lar1 
consists of three types of packets – route request, route reply and route error. At the start of the network when no 
node knows the position of their respective destination node, route request is flooded in the network. Our work has 
been in changing the format of this flooded request. We have now introduced two types of request: original route 
request (without flooded variable )which can be used if route breakage has taken place and route to the earlier 
available destination is to be found again and a new modified request which can be sent when initially no 
information of the destination is available. This request is different from original request as here zone variable and is 
flooding variable is missing. Because of missing variables, the size of initial request decreases improving the overall 
efficiency of the network by decreasing the overload. With the help of type field present in the packet, node now 
knows that it is receiving modified request and expects it to be flooded. To prevent too much flooding, only nodes 
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receiving the packet with RSS > -85 dBm can process it. This way as during flooding, smaller packet is flooded by 
lesser number of nodes in the network, efficiency increases. 
5. Simulation Parameters 
Table 1. Simulation Parameters 
Parameter Name Parameter Value  
 
Terrain Size 
 
1500m X 1500m 
 
Channel Frequency 2.4 GHz  
Number of Nodes 100  
Physical Layer IEEE 802.11b  
Network Layer IPv4  
Mobility Model Random Waypoint  
Simulation Time 30s  
Number of CBR 5  
No. of Packets Sent 24 per CBR  
Maximum Speed 0, 5,10,15,20 m/s  
 
6. Result 
6.1. Average Unicast Jitter (s) Comparison 
 
Fig. 2 Average Unicast Jitter(s) Comparison 
The above figure shows that there is decrease in the value of Average Unicast Jitter in MYLAR1 as compared to 
LAR1 routing protocol. 
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6.2. Average Unicast End To End Delay (s) Comparison  
 
Fig. 3 Average Unicast End to End Delay(s) Comparison 
 
The above figure shows that there is a decrease in the value of Average Unicast End to End Delay in MYLAR1 as 
compared to LAR1 routing protocol. 
6.3. Total Unicast Messages Received (PACKETS) Comparison 
 
Fig. 3. Total Unicast Messages Received (PACKETS) Comparison 
The above figure shows that there is an increase in the value of Total Unicast Messages Received in MYLAR1 as 
compared to LAR1 routing protocol. 
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6.4. Unicast Received Throughput (bits/s) 
 
Fig. 5. Unicast Received Throughput (bits/s) 
 
The above figure shows that there is an increase in the value of Unicast Received Throughput in MYLAR1 as 
compared to LAR1 routing protocol. 
7. Conclusion 
It can be seen that MYLAR1 improves the overall behavior of the network by providing better average end to end 
delay, throughput, average packets received and jitter, because of the reduction on overhead of the network as 
packets of smaller size are now been flooded in the network. Also, with speed our protocols packet delivery ratio 
also decreases but still remains more than LAR1 all the time. This shows that this protocol like LAR1 might not be 
application for VANET scenarios and is best suitable for MANET scenarios. 
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